Micronuclei and chromosome aberrations in Xenopus laevis spermatocytes and spermatids exposed to adriamycin and colcemid.
Cultured testes and spermatocytes from the frog Xenopus laevis have been incubated (40-42 h) with adriamycin or colcemid followed by quantitation of chromosome aberrations in secondary spermatocytes and quantitation of micronuclei in secondary spermatocytes, early round spermatids, and round spermatids with acrosomal vacuoles (AV) at 18-162 h of culture. Micronucleus frequencies were consistently higher in secondary spermatocytes relative to round spermatids after exposure to either adriamycin or colcemid due to a higher rate of micronucleus formation during meiosis I compared to meiosis II. Also, some of the micronuclei formed during meiosis I did not survive meiosis II to form micronucleated spermatids. Micronucleus formation occurred in 3-7% of secondary spermatocytes with detectable chromosome aberrations, depending upon drug treatment. Thus, the ratio of micronuclei to total chromosome aberrations in secondary spermatocytes was always higher in colcemid-treated cells compared to adriamycin-treated cells following 18- and 42-h treatment periods. Adriamycin induced significant increases in micronuclei in both secondary spermatocytes and spermatids after 162 h of culture, the time for initial pachytene stages to develop into secondary spermatocytes and spermatids. The data show that cultured testes and spermatocytes from Xenopus may be used to quantify specific meiotic chromosome aberrations induced by both clastogens and spindle poisons using either a rapid secondary spermatocyte micronucleus assay or meiotic chromosome analysis.